Many molecular and cellular mechanisms that drive the physiological functions of cells or control the development of an animal are well conserved between vertebrates and insects. This conservation makes the genetically and experimentally tractable Drosophila a valuable model to study human development and diseases. The high similarity of these processes is illustrated by the fact that close to two out of three human disease genes have Drosophila counterparts that are thought to be functional homologs.
with a focus on its value and dangers for the brain. Kasture et al. [10] reviewed the knowledge about dopaminergic and serotonergic neurotransmission in the fly brain. They point out how this knowledge helps in understanding human health-related neuronal functions and disease mechanisms, and also in finding potential ways to treat such diseases. Many other contributors have focused their reviews on various aspects of neurodegeneration. Nagoshi [11] reviewed the contribution of Drosophila to identifying risk factors and providing mechanistic insights into the pathogenesis of sporadic Parkinson's disease. She also discusses the potential of Drosophila for the development of preclinical animal models. Rosas-Arellano et al. [12] reviewed the work on Huntington's disease and what improves this disease phenotype, and Monnier et al. [13] discuss how Drosophila research helped understanding of the development and progression of Friedreich's ataxia and how these results led to the development of ideas of what drugs could ameliorate the condition. Vandal et al. [14] present the knowledge gained about Frontotemporal dementia with a special focus on a truncation mutation in the CHMP2B locus that affects the endosomal-lysosomal pathway and causes neurodegeneration.
This special issue also contains two research papers in which Drosophila researchers address human health issues in the fruit fly. Using the Drosophila eye, Poon et al. [15] investigated how Src and oncogenic ras cooperate in epithelial tumor formation. The second research article relates to neurodegeneration. In different neurodegenerative diseases in humans, the nuclear RNA binding protein TDP-43 (TBPH in flies) is found in unusual cytoplasmic hnRNP structures that have been linked to ALS and FTD. Lo Piccolo et al. [16] now show that very similar structures also appear in the cytoplasm of Drosophila tissue if the ISWI chromatin modifier is mutated. They used the Drosophila system to study the formation of these cytoplasmic inclusions to obtain insights into the etiology of neurodegeneration associated with cytoplasmic TDP-43/TBPH inclusions.
